The effects of progesterone, medroxyprogesterone acetate, and norethisterone on growth factor- and estradiol-treated human cancerous and noncancerous breast cells.
Mitogenic growth factors from stromal breast tissue and estrogens are important in growth regulation of breast cells and may modify different responses dependent on the choice of progestogens. The effects of the acknowledged pharmacologically significantly different progestogens, progesterone, medroxyprogesterone acetate (MPA), and norethisterone, were investigated in breast cells treated with growth factor and/or estradiol, comparing normal and primary cancer cells for the first time. MCF10A (human epithelial, estrogen-receptor-negative and progesterone-receptor-negative normal breast cells) were incubated with progestogens at 1 microM and 100 nM for 7 days and epidermal growth factor, fibroblast growth factor, and insulin-like growth factor at 1 pM. HCC1500 (human estrogen-receptor-positive and progesterone-receptor-positive primary breast cancer cells) were incubated in the same way with growth factors and/or estradiol at 100 pM. Cell proliferation rate was measured by the ATP assay, whereas cell death was measured by photometric enzyme immunoassay. Ratios of cell death to proliferation were calculated from these results. In combination with growth factors, MPA reduced the ratio in favor of a proliferative effect in MCF10A cells, followed by norethisterone. Progesterone had no significant effect on the growth factor response. In HCC1500 cells, MPA with growth factors increased the ratio favoring inhibition, norethisterone had a proliferative effect, and progesterone had no significant effect. In combination with estradiol, MPA increased the ratio to inhibition to the greatest extent, followed by norethisterone and progesterone at 1 muM. In combination with growth factors and estradiol, MPA and norethisterone both showed an inhibitory effect, whereas progesterone had no significant effect. Certain progestogens are able to induce the proliferation of benign or malignant human breast cells independently of the effects of growth factors and estradiol. Therefore, the choice of progestogen may be important in terms of influencing a possible breast cancer risk.